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PROCESS FOR MAKING A CORN CHIP 
WITH POTATO CHIP TEXTURE 



FIELD OF INVENTION 
This Invention relates to corn chips having potato chip 
texture; they exhibit a high degree of mouthmelt, crispness, 
and lightness with low hardness and grittiness. A process 
5 for making these corn chip products is also disclosed. 

BACKGROUND OF THE INVENTION 
As described by Matz, Snack Food Technology 
conventional corn chip process begins with a corn meal or 
corn masa. Both white and yellow corn of the dent type are 

10 added to. a vat containing heated water and a proportionate 
amount of lime. The mixture is heated to the boiling point, 
the heat is cut off, and the contents of the vat are allowed to 
stand undisturbed for 10 to 20 hours. During these heating 
and steeping steps, the corn hulls are hydrated and partially 

15 hydrolyzed. The hulls are softened to a jelly-like consistency 
and are easily removed later in the process. The starch is 
also gelatinized. By the end of the steeping period, the corn 
kernels have absorbed about 50% by weight water. The hulls 
are removed in a washer by jets of water which also remove 

20 any remaining lime. The washed kernels are then transferred 
to a stone mill where they are ground into dough or masa. 
The masa is formed (usually by hand) into large cylindrical 
loaves and then fed into hydraulically powered extrusion 
presses. The cylindrical chamber of the press contains a 

" closely fitting piston which forces the dough through a die 
plate having a series of slot-like ports about 1/2 inch (1.27 
cm. J wide. A cutting device severs the extruded strands 
into pieces, usually 1.5 inch (3.81 cm.). Alternatively, the 
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dough can be rolled out into a thin sheet from which shapes 
can be cut. Dough pieces fall directly into cooking oil held 
at about 375°F (190.6°C). After the moisture content has 
been reduced to a few percent, the chips are salted, cooled, 
^ and packaged. 

The conventional process of producing corn chips has 
the disadvantages of producing chips that are gritty and do 
not easily melt in the mouth. Com chips are usually dry and 
brittle in texture. Corn chips also have a distinctive corn 
10 flavor. Potato chips, on the other hand, have a high degree 
of mouthmelt. 

Several patents disclose corn chips made from a 
combination of corn and potatoes. See for example, U S 
Patent No. 3,539,356 issued to Benson et al. which describes 
a process for making snack chips from corn and potatoes in 
which the starting materials include at least 30% to 70% 
potatoes. The process comprises mixing the corn and 
potatoes into a dough, working and shaping the dough into a 
relatively thin piece having a sheer strength of at least 75 
pounds, cutting the dough into chips, and deep-fat frying 
the chips in oil. 

U.S. Patent No. 3,545.979 issued to Chafoori discloses a 
process for producing a snack chip from raw potatoes and 
whole kernels of corn, wherein the preferred mixture is 60% 
25 potatoes and 40% corn. The potatoes are peeled, sectioned, 
and washed. The corn kernels are steeped in a mild alkaline 
solution for several hours. Then the sectioned raw potatoes 
and steeped corn kernels are ground together in a stone 
grinding mill to produce a dough. The dough is sheeted and 
cut into chips, and the chips are deep-fried in oil and salted. 

U.S. Patent No. 3,666,511 issued to Williams et al. 
discloses a snack chip containing 30% to 70% of a cross-linked 
waxy starch and 30% to 70% of a cross-linked non-waxy 
starch. Up to 10% of potato starch may be added to this 
35 starch mixture. 
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It is an aspect of an object of this invention to 
produce a corn/potato chip with a distinctive mild corn 
flavor having a texture more like that of potato chips. 
The com chip is less gritty than conventional corn 
5 chips and it easily melts in the mouth. 

This and other aspects of objects of this invention 
will become apparent by the description of the invention 
below. 

All percentages are on a dry weight basis unless 
10 otherwise defined. 



SUMMARY OF THE INVENTION 
According to an aspect of the present invention, 
there is provided a process for making corn chips with 
15 potato chip texture comprising the steps of: 

(a) comminuting hydrated corn having a moisture 
content of about 30% to about 40%; 

(b) comminuting hydrated starch material; 

(c) mixing the corn and starch materials into a dough, 
20 the ratio of corn to starch material being from 

about 95:5 to about 80:20, and the dough having a 
moisture content of about 30% to about 55%; 

(d) extruding the dough; 

(e) forming the dough into a sheet; 

25 (f) cutting the sheet into segments; and 

(g) deep-frying the segments. 
According to a further aspect of the present 
invention, there is provided a process for making 
corn chips comprising the steps of: 

30 
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la) grating com masa to a moisture content or about 
301 to about 40%; 

lb) comminuting hydrated starch material- 
(O mixing the corn masa and starch ^ 

dough the ratio of corn to starch material being 
from about 95:5 to about 80: 20 , said dough having 
a mature content of about 30% to about 55%- 

(d) extruding the dough; 

(e) forming the dough into a sheet- 

W cutting the sheet Into segments; and 

(9) deep-frying the segments. 
The corn /potato chip has increased mouthmelt like potato 
chips and a mild corn flavor. 

DETAILED DESCR IPTION OF THE INVENTION 
The present invention provides a process for making a 
corn chip with potato chip texture. Potato chips are known 
to be very lubricious - they quickly melt in the mouth. 
Commercial corn or tortilla chips are gritty and have a low 
degree of mouthmelt or lubricity. The corn chip of this 
invention can be described as crisp with a high degree of 
mouthmelt/lubricity and reduced hardness/grittiness. It has 
a distinctive corn flavor of moderate intensity. 
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The process as well as the raw materials are important in 
achieving the desired flavor and texture of the present corn 
chip. The first step of the process is to prepare a 
comminuted hydrated corn. In the most preferred process 
> raw corn kernels are cooked in water and lime. The corn ' 
may be any one variety or mixtures of the varieties. Both 
white and yellow corn of the dent variety can be used 
Preferably a mixture of from about 4:1 to about 1,4 white to 
yellow corn is used. 
10 The lime softens and loosens the corn hulls for 

subsequent removal, and also contributes to the corn chip 
flavor. Enough lime is aaded to loosen the hulls; generally 
about 0.2% to 3% lime, and preferably about 1%. is used ' 
Water .s used in an amount sufficient to cover the corn with 
15 excess water. The ratio of lime:corn: water will usually be 
about i:50;ioo to about 1 ;200:«,00, and preferably about 
1:100:200. The lime, water and corn are added to a cooking 
vessel, and the corn is heated and steeped until the hulls are 
softened. After cooking, the moisture content of the corn 
should be about 30% to about W. Cooking times, 
temperatures and pressures can be varied, the cooking time 
decreasing with increased cooking temperature. The corn is * 
usually cooked at a temperature of between about H»0°F 
(60°C) and 212°F (100°C) for about 30 minutes to 4 hours, 
and preferably at about 180°F (82.2°C) to about 190°F 
(87.8°C) for about 30 to about 50 minutes. The corn may 
also be hydrated in a pressure cooker, i.e. at pressures 
above atmospheric. The main purpose of the cooking is to 
hydrate the corn, but microbiological and economical factors 
30 are also involved. 

After cooking, the corn is washed and the hulls are 
removed. The lime-softened hulls can be removed by 
mechanical agitation and rinsing. 

Next the corn is comminuted. Any method of 
comminution can be used, such as grinding. It is 
particularly advantageous in terms of texture to comminute 
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resulting chip product will be too gritty. Any starch material 
may be used in this process, such as potatoes, potato starch 
tap,oca starch, unflavored starch, or corn starch. A 
preferred source of starch material is dehydrated potatoes 
Potatoes are used for their flavor contribution as well as their 
texture contribution. Tapioca starch, unflavored starch, and 
corn starch are less preferred. Percentages herein are on a 
dry weight basis so that whole potatoes can be directly 
compared to dehydrated potatoes and tapioca starch. 

As described below, the moisture content of the corn 
and potato dough after mixing should be about 30% to about 
55%. The moisture content of the starch material can be 
chosen and adjusted so that after it is mixed with the corn 
the resulting dough will have the desired 30% to 55% moisture 
15 content. Therefore, no particular cooking time and 
temperature is required. The starch material may be 
hydrated to a moisture content of up to about 80%. preferably 
between about 60% and about 75%. The cooking time may be 
between about 30 minutes to 4 hours at temperatures between 
about 115°F (w.l-CJ and 212°F (100°C), and preferably 
between about 5 and 10 minutes at about 115 0 F: (46. 1°C) to 
about 125°F (51.7°C). Excess water should be available in 
the cooking vessel to hydrate the starch material. It has 
been found that a ratio of 12 water: 1 starch material works - 
well with dehydrated potatoes. After being cooked, the 
starch material is comminuted by a method such as grjnding 
or micropulverizing. Any conventional grinding process can 
be used. 

The comminuted corn and the comminuted starch material 
are then mixed together in a low work input mixing machine 
to form a dough. Any conventional mixer such as a Hobart 
or Readco mixer can be used. The ratio of corn to starch 
material should be between about 95:5 and about 80:20, and 
preferably between about 94:6 and about 83:17. For proper 
hydration and for acceptable sheeting, the dough after mixing 
should have a moisture content of between about 30% and 
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The dough is next formed into a sheet, usually by 
milling or extruding. While the dough may be milled in any 
workable manner, good results have been obtained by milling 
the dough with two-roll mills. These sheeting rolls comprise 
a front roll and and a back roll which rotate about generally 
parallel longitudinal axes. The back roll has a diameter 
slightly larger than that of the front roll. The back roll 
thus rotates at a speed slightly faster (usually about 1% to 
about 3% faster) than the front roll. Further, the back roll 
is usually kept at a higher temperature (normally 10°F to 
40°F greater in temperature) than the front roll. This 
combination of faster rotational speed and higher temperature 
insures that the forming dough sheet adheres to the surface 
of the back roll rather than the front roll. As the dough 
sheet rotates along the surface of the back roll, the sheet is 
scraped off by suitable means usually in the form of a doctor 
blade. 

The dough can be passed through a tightly gapped 
two-roll mill to crush the corn and potato particles. By 
"tightly gapped" is meant that the gap between the rolls is 
set at 0.002" (0.005 cm.) to.0.004" (0.01 cm.). The milled 
dough will have a thickness of about 0.012" (0.03 cm.) to 
0.018" (0.046 cm.). This crushing improves the texture 
while maintaining flavor. If the dough has previously been 
optimally hydrated through sufficient work input or cooking, 
this milling step is not necessary. 

The dough is passed through a two-roll mill for sheet- 
ing. The mill gap should be set at about 0.014" (0.036 cm.) 
to 0.016" (0.041 cm.). The sheeted dough will then have a 
thickness of about 0.024" (0.06 cm.) to 0.030" (0.076 cm.). 
While the dough does not need to be sheeted to any particular 
thickness, if the sheet is too thick some of the mouthmelt 
advantage will be lost. 

After the dough is milled into a sheet, dough pieces or 
35 segments are formed from the sheet. Typically, the dough 
segments are formed by cutting the sheet into pieces of the 
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Salt or other flavor enhancers or seasonings may be 

:c .:r: s :: r, chip - tL ^ - 

1.8% added salt, and most preferably about 1.5% 
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salt. An electrostatic salting machine may be used to apply 
the salt or seasonings. Other flavor enhancers and season- 
■ngs that can be used are sa.t substitutes, e.g. potassium 
chlor.de, ammonium chloride, seasoning salt and herbal salts. 
Cheeses and synthetic cheese flavors can also be used 

Corn chips generally have a low degree of mouthrnelt or 
lubricity; they only absorb small amounts of saliva in the 
mouth during mastication, and hence they do not easily melt 
m the mouth. Potato chips, on. the other hand, have a high 
degree of mouthrnelt. The low degree of mouthrnelt In corn 
chips has been found to be a textural negative to consumers. 
Therefore, It is desirable to produce a corn chip having a 
h.gh degree of mouthrnelt similar tothat of potato chips. The 
process of the instant invention produces corn chips with 
high mouthrnelt. Lubricity or mouthrnelt can be measured by 
water absorption data in which the weight of water absorbed 
by a chip per weight of chip is measured over a finite length 
of time; the theory is that increased mouthrnelt relates to 
more rapid pick-up of water (saliva) in the mouth during 
20 mastication. 

The moisture absorption test procedure is as follows- 
The dry weight of a chip is measured and the chip is 
.mmersed in water for 10 seconds at room temperature. The 
chip ,s then removed from the water, placed on a paper towel 
for about 30 seconds, and weighed. The dry weight is 
subtracted from the weight after immersion. This number is 
dmded by the dry weight to provide a figure for the weight 
of water absorbed per dry weight of chip during 10 seconds 
This value is termed the "water absorption". The 10 second 
t.me was selected because it seemed to be a reasonable 
m-the-mouth mastication time. Various types of chip were 
tested. A popular commercial corn chip had a water 
absorption of about 0.22. A commercial tortilla chip had an 
absorption of about 0.18. By contrast, a popular brand of 
potato chip had a water absorption of about 0.48. much 
higher than the corn chip and the tortilla chip. This 
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19.3 lbs. The water and potatoes were stirred for 90 seconds 
and then drained through a 0.0331" (0.084 cm.) sieve The 
potatoes were returned to the container and the container was 
refilled with hot water (,20°F, 48.9°C) until the total weight 
again reached 19.3 lbs. Once again, the contents were 
stirred for 90 seconds and drained through a 0.0331" (0 084 
cm.) sieve, and the container was refilled with water to 19 3 
lbs. The potatoes were soaked for 7 minutes, with occasional 
stirring. Then the contents were drained through a 0.0331" 
(0.084 cm. J sieve until all the excess water was removed. 
The moisture content of the potatoes was determined to be 
abo Ut 68% by weighing the hydrated potatoes and comparing 
th.s weight to the original dehydrated weight. Finally the 
potatoes were ground in a grinding mill. 

Next. 2,000 grams of the comminuted corn, 831.2 grams 
of the comminuted potatoes, and 180.4 grams of water were 
added to a standard mixer. The ratio of corn to potatoes on 
a dry eight basis was calculated to be 83:17. These 
ingredients were mixed for 1 minute at low speed and 
20 1 minute at medium speed to form a dough. After the dough 
was mixed, it was passed once through a twin screw extruder 
for further work input. The exit temperature of the dough 
was about 172°F (77.8°C) to 180°F (82.2-C). The residence 
time for the dough in the extruder was about 5 to 15 
25 minutes. 

The dough was next milled. Jt was passed through a 
two-roll mill having roll temperatures of 8o°F (26.7°C) and 
90°F (32.2°C) and having a gap of less than 0.004" (0 01 
cm.) tor crushing. This gap size produced a dough 
thickness of o.012> (0,03 cm.) to 0.018- (0.046 cm.). Then 
the dough was passed through another two-roll mill with a 
gap of 0.014" (0.036 cm.) for sheeting; the dough thickness 
was 0.024" (0.06 cm.) to 0.032" (0.08 cm.). 

The sheeted dough was cut into 1" (2.54 cm ) x 2" 
(5.08 cm.) to 3" (7.62 cm.) segments for frying. The 
segments were deep-fried in vegetable oil at a temperature of 
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390°F (198.90C) to M5-F (207. 2 o C ) for about 23 to 28 
seconds, when the bubbling most.y stopped. After frying 
the segments were passed through a salter where 1.58 salt' 
was applied. The segments were then packaged. 

Example II 

Corn chips were prepared as in Example I, except that 
tapioca starch was also used as a source of the starch 
matenal. The ingredients were 2,000 grams corn, m 6 
grams dehydrated potatoes, no grams tapioca starch, "and 
"56.1 grams water. The dry weight basis ratio of corn to 
starch material was 88:12. 



Example III 

Corn, lime, and water are added to a stock pot as in 
Example I. The corn is cooked at 185°F (85°C) for two 
hours. The h ||S ape remoyed ^ jn Exampie ( _ ^ 

of the corn ls done by cutting instead of pulverizing. The 
corn is placed into an Urschel Comitrol cutting mill where it 
<s cut into particles about 0.06" (0.15 cm.) to 0.09" (0 23 
cm.) in diameter. After comminution, the corn is placed into 
a contamer with water and steeped at a temperature of 16 0 o F 
(71 C) for 36 hours. After steeping and draining, the corn 
■s m.xed with starch material into a dough. The remaining 
steps of Example I are followed to produce the instant corn 
chip. 



25 

Example IV 

The process of Example I is followed to produce a crisp 
nongritty corn chip with good mouthmelt. The chip comprises 
about 65% corn and starch material and 351 fat. The ratio of 
corn to starch material is 83:17. This chip has a water 
absorption of 0.31 grams water absorbed per gram dry chip 
after 10 seconds. 
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ln taste tests, comparison with commercial corn chips or 
tortilla chips has indicated that the corn chips of Example i 
have other textural benefits besides increased mouthmelt 
They were found to be crispier than a corn chip or a potato 
chip, but not as crispy as a tortilla chip. They were 
s.gnificantly less hard or gritty than a corn chip or a tortilla 
chip, although somewhat harder than a potato chip 
Similarly, their flavor and texture was described as lighter 
than the corn or tortilla chip. 
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WHAT IS CLAIMED IS: 



1. A process for making corn chips comprising the 
steps of: 

(a) comminuting hydrated corn having a moisture 
content of about 30% to about 40%; 

(b) comminuting hydrated starch material; 

(c) mixing the corn and starch materials into a dough, 
the ratio of corn to starch material Being from 
about 95:5 to about 80:20, said dough having a 

^ moisture content of about 30% to about 55%; 

(d) extruding the dough; 

(ej forming the dough into a sheet; 

(fj cutting the sheet into segments; and 

(g) deep-frying the segments. 

2. A process according to Claim 1 wherein the corn is 
hydrated by cooking at about 140°F (60°C) to about 212°F 
O00°C) for about 30 minutes to about 4 hours. 

3. A process according to Claim 1 wherein the corn is 
hydrated by cooking at about 18U°F (82.2°C) to about 190°F 
(87.8°C) for about 30 to about 50 minutes. 

1. A process according to Claim 3 additionally 
comprising the step of further hydrating the comminuted corn 
at a temperature of about 1S0°F (65.6°C) to about 170»F 
(76.7°C) for about 24 to about 48 hours. 

5. A process according to Claim 4 wherein the 
comminuted corn is further hydrated at a temperature of 
about 160°F (71.1-C) to about 170°F (76.7o C ) for about 24 to 
about 36 hours. 

6. A process according to Claim 5 wherein the corn is 
comminuted by cutting it with a cutting mill. 
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7. A process according to Claim t wherein the starch 
material is derived from dehydrated potatoes. 

8- A process according to Claim 7 wherein the starch 
material is hydrated to a moisture content of about 60% to 
about 75%. 

9. A process according to Claim 7 wherein the starch 
matenal is hydrated by heating at about 1l 5 °F <*»6.1°C) to 
about 125°F (51. 7 °C) for about 5 to about 10 minutes. 

10. A process according to Claim 1 wherein the dough 
•s extruded at about 180«F <82.2°Cj to about 190°F (87.8'C) 
for about 5 to about 15 minutes. 

A process according to Claim 10 wherein the dough 
•s formed into a sheet by milling to a thickness of about 
0.024" (0.06 cm.) to about 0.030" (0.076 cm.). 

12. A process for making corn chips comprising the 
steps of: 

la) hydrating corn masa to a moisture content of about 
30% to about 40%; 

(b) comminuting hydrated starch material; 

(c) mixing the corn masa and starch material into a 
dough, the ratio of corn to starch material being 
from about 95:5 to about 80:20, said dough having 
a moisture content of about 30% to about 55%; 

(d) extruding the dough; 

(e) forming the dough into a sheet; 

(f) cutting the sheet into segments; and 

(g) deep-frying the segments. 



13. A corn chip comprising about 55% to 70% corn and 
starch material and 30% to 45% fat, the corn and starch 
material being present in the ratio of about 95:5 cornstarch 
material to 80:20 cornstarch material. ^ 
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